Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publi cation number : 2003-0371 1 5 

(43)Date of publication of application : 07.02.2003 



(51)lnt.CI. H01L 21/336 

H01L 21/28 
H01L 21/76 
H01L 21/768 
H01L 21/8234 
H01L 27/08 
H01L 27/088 
H01L 29/78 



(21 Application number : 2001-224546 (71)Applicant : NEC CORP 

(22)Date of filing : 25.07.2001 (72)Inventor : KUMAMOTO KEITA 



(54) METHOD FOR MANUFACTURING SEMICONDUCTOR DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To prevent generation of leakage current 
between a contact and a substrate in an element isolation region. 
SOLUTION: A method for manufacturing a semiconductor device having 
trench structure element isolation regions on a semiconductor substrate 
comprises a process for forming a gate electrode in an element forming 
region aojacent to an element isolation region and forming a first impurity 
diffusion region for LDD regions, a process for sequentially forming a first 
insulation film and a second insulation film on the semiconductor substrate, 
a process for performing an etchback regarding the first insulation film as 
an etching stopper and forming a first side wall consisting of the second 
insulation film on the side face of the gate electrode through the first 
insulation film, a process for performing an etchback ail over the surface 
and etching the first insulation film to form a second side wall consisting of 
the first insulation film on the side face of the gate electrode, a process for 
forming second impurity diffusion regions for source/drain region and 
sequentially forming an interlayer insulation film on the semiconductor 
substrate, and a process for forming contact holes reaching the second 
impurity diffusion region. 
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strtay- bmm&^x z 1 Lxm^m»mmz-( ■*> 
nisi. 10 
% 1 «fe»na2fe^ 2 z. <om-cMrft? -5 ig t . 
?zm\ «riey-h«a©<9j®±tMi2mii!ieauKSr 

£® x y yV1 y * £ fT H MESH 1 X yf>^L 

T, ^8By-h«g<D{giJ®±fcMIfiSl«fe^g8*^^S 

wr3By-h«ai^e>Dttcf}iEmi*ij;^2it'f 20 
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[»*JS2] ¥$#*«{c^££ttfch^>^<t:li(jE 

h \s>^ft\zM&&*ntz®&i&®m*m?z> bv>r 
tsigt, 

*£fT<r>, MEy- h*aroffiKB±£ttEai 1 jtyujte 40 

£1)X y yVt y * £fr t> ffflESS 1 Slyf>^L 

t. miEy-hma©{sijjs±icMia^i*fe&^^^-5 
mwi*mfrmwL<Dim<»±w\z'% 3 ^atiKs^-r 51 
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WBai3<&«^R£Xy^>yx Fy/X£ LTMI2gf 
&Sg SrSlRW K X y ^ > ^ L TifflEIg 3 £@ a £ 

tt. $6CWieM3ife^$S«?W>CX->^>yLT, 

m&m3] ¥mftgmzMi&-$nrzb\/>?iiMm 
b u>^ft\zmtb&$ititcm&&®m&m-t2> bv>^ 

ME¥£#3«±©ifflE*^#«fg«fc|*irr**^e 
aASff-3TLDDfi«fflO^ 1 ^M4&i£«t»££^J& 

-rsxet. 

is i fefuit&tfg 2 c: ©BST-jgfie-r *x@ i , 

ifflE^ 1 &&m * X y f>^hy;^lTI'yfAy 

* £?ti^ taBy- h«soffiijs±{-t9E^ i fume 

:frLTtl}Em2«g&^£&3|gi+M' W*—)\<*:B 

fig-rsxsi. 

tfrteil?^#-B®*££&5<k ^ k/i*— x >y^tifc u- 

®±t'mrE^i«6l»^^e.^-5^2-y-f F**-;k 45 
i^>^Si*n-*^-r-5xsi. 

WEy-K«Sj5:e,^MEBl4J«k^2-y-f F** 

t, tti&mmii&&m±Mfr$Mmm2T&<to&wi.mmz 
m?zzi>?>7 h^-^srjggg-r-sxsi. ^#-r-5¥ 

x y t > if mm w ic ^uwTffiEts a»#JH 
1 . 2x113 izmmo^mftmmmmT&jsm. 

[»*^6] WE»2|6©JIg4J c fcCXt(JE«i2 5 ^K^ 
> 'J 3 >^{k|g^ 0 , jUESg 1 jJ6^Kdt^> ij n >^ 

1 xit3\zmm<v¥mfr&uv>mm 

urn. 
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m&m 7 ] wiBy- h mm *stsmv&*mi*mm<D 

£®©£BKTifci|fe&BI£^j8T5Ig£;fru f&IBT 

m i ~ 6 © urn* i w::iB*s©¥«#8s©g{jg# 
a. 

©^ffiXy^A'y^KiSHT, H«f!B^l*6lt)K<hi:*)fC 

*5<J:tf*«±®S:gmSl*\ Wf2y-h«S©<BiJS±t 
t(rfBTJfc*e»^£>&-5Si 3 -tM h*^*-;U*^figf -5 
7 ^^©^^^^©SSig^Jsfe,, 

Wffiy-hftai^^aCfrWEmi, Sg2*5J;u;sg 
itM£:fr LT-f :*>aA£fr-3 TI 2 W&l!£«:^iE£ 

J: 5 KflfrlESg 1 «fe»J«*x y ^ >y U 

w >mmm<»m 2 TOK4M&tt«*€«dtt-«tt#R 7 

CIB«©^^SB©S9iS^ffi. 
C»*JI 1 1] WfBT%*g»IBI±f;:^*'j >^|»it 

±m%fr LT-f :*>&A£fTt> TV—*/ H U-i >m® 
ffl©^2^*fi^fe»M«*^T-5»*^l 0KfB«© 

im&m 1 2 ] ffiKSg 1 7ttftttfM*«*rt-$-«ft: 

Tftt(IB^2«6»JK$^-rsWtfTP»^7~ 1 1© 
^-rti^-JR{cffi«©^^^g<DMjit^ri*. 

rut** 1 3 ] jWffisg 1 7ttM£ft«*«&j*-r«& 

*©-f*>aAtt, Wffi^l«eiSk|»*^J5!cLfc«T*o 
TfflrfB^2^MS'^fiE-r^^fCfT3W*^l ~ 1 2© 
^n*>-JS(CfB«©¥i9#gg©8!ig#i£. 

tis»*ja 1 ~ 1 3 a^-rnfr-m\zmm<z>¥m#mm 

©Kii^S. 

m2*mft&&±e>mmmTftmmm\zmm-r2>m?& 
wiBy- bnmz t Lrmm^m»mm\z-i *> 



^Bx-y^y\*<y^SfToTWiBy-h«ffi©ffliJ®±CM 

T-f * >aA*fro T 7 -X/ H U"f >W$.m ®12? 
*E«5*£»iS«* ^figf -5 IS <b . 
WIB*«**«©±H©^®C, Sg2*&»lfjl£^fi£-r-5 
lit, 

10 X MRfc^fiTr-SIlii:. 

WBl^X FIISI£VX*£LTMfBSg2i&gU8tSrXy?- 
>^LT, WIB*^|Rjg**«3fl(riBIB2«seie*^ 

M&¥mftmm.v>3im<D<£mzmmmmm*Bf$.-t2>x 

MIB h U >^P8* A-#tX y ^ > if X h y A £ L Tttt 
&T5*#T-f&ES PWifWgSajRWfcx y J- y? L 

t, m&mmmfm&±Mfr$ttmm2Tm®&wimmz 
20 mftmmvmmjjm. 

ib h u>^\*i\zmie>&$LnitM&ii&mm*m-?z> h u-> 
^#«i«ie©^#«m«£«A;t#£#gjB©Kig# 

wim*mitm&±<DMmm?ftMmmzmm?z>m?M 
wffiy- hti^vx^ t vxmm^m^mmz-f *y 

mXZft^X L D D fg«ffl©fg 1 ^M»i£«««SrJgfi!c 

30 tt£¥«#£tt±icmiem«)*j*-r«x8£. 
stria u-^x hw^vx^tbTWSBmiie^M^x-/^ 

MfBy-h«a*3«tacWIBtJ-'f Hft-Mvxi'tL 
T-f * >a A *ff T V - X / F U -f ©m 2 ^ 

40 WI3¥»#:*«©±iS©^® (c^ 2 51 
St. 

WE#*^*«©±ffi ©^® lc»Ffl«e«*IK * ^fiJcT -5 X 
8i. 

mm&mvitt) tcx y ^ > ^ ^ tkei 2 «si*K*gm $ 

^eicWfBB2«6»ag*cktX«fl3^^*'J> ; yrW± 
S(flBm2^>E^i£«ffl«^-r5n>^i7 h^-;i,$^ 

so [f*ii7] t(tiB« i *e»istt, mm&m&mt 



«x v =f- > {fmmwnnm \z m u *m-cB&.t z m^m 
i 5xhi 6 \z&mo)¥m#$im<DMmjjm. 
mxm i 8 ] miess i &mm& £ tXMieaiiijsfe&K 

gfcSg^Sfc-SltJRlE 15, 1 6X\t 1 7 KiB*C9¥iJ$ 
#£BcD$«to5r?£. 

l»ltBI£;fr UT-f A£fro TfflfBSg 2 TSE^^S 

*^fig-r-5Sf*3a i 5 ~ i 8 ©n-rtia> 1 ^tctBit©^ 10 
[i*«2 0] fltrtBn>^i7 WE^2^F 

mm&mmmt mmm^mmm t. \z * izw-? tm £ 
Bcosgis^te. 

S3fB¥^S«©iBw^B(ci!ife^K*JgfiKt--5XS 20 

M&ttftmm&i m a £.o\zn?-->if-ztLitvi? 
x h^^t^nm^ 

MIB U >>X h m £ v x i7 £ L TfltffBife»K©x •> ^ > 
SrfToTW8B^^|«^$gpMIB*e»IK^e^:-5 h 

&^%&fr^m&mmm®m*mtt.mzx.y^>?h 30 
r, mmmmm&i&±ffifr$i(imn$2^my>i&&mmz 

m*m 2 2 ] mft&&m®m& -> u 3 >g&fcgi^ e, 

WIB^»K*tvU3>^ftlK^e^S«f*J12 1 
fclBaw^ftgBGJfijg^ft,, 

[f»#JS2 3] wtB«w«fejti«tt. ma&m&teimmt 
&^vr>?mm*mnmzmvttWT'&i&T2>m&m 
i~22 v>\,*-rtifr~m\zime>*m»m&v>$imj} 

ft. 40 
[fgHJ§cD§*«B&lBgil] 
[0 0 0 1] 

to 0 0 2] 

t mm. (ommit 1 1. *> \z ^mmm. \z m l t t> mmit 

* { *J6^nt^5, -e-dT?. t«£3l?C9LOCOSj*fc:ftb 
8S (Trench Isolation) mt>mm2tiT^Z. 50 
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[0003] h \">^ftmm\z£zm?ftmmm<DBf$. 

t>%bVy^ (trench) £jgji£U #cfc CCD h U>5 L * 
«J&iitr«fc 5 \z -> ij n >Blfl2JS^coiteJi)Ig^^ Ufc 
f§< fc^tottlfcWWlg (CMP) ^K:J:0¥fi{fc$!l3£ 

[0 0 0 4] ft*. SRAM^CD^«#iB1t^g<D|?ii 

[0 00 5] 01 1~1 3fc. LDD aightly Doped 
Drain) il4ff5MO S K v >v'X^COlSWf®S 

[0 0 0 6] hU>^(«fll3tO^^S|<g^l 

o 2^fig$nfc->>j3>a«i o i±fc, y-bmm 

ty-htI10 4i£Wt5 (011 (a)). 
[0 0 0 7] ^fC. y-Mll 0 4£VX^£LT, 

M««S!c0LDD®JSfflC0<SffiSTiSi6«jffi«l 0 
fiK-TS (011 (b) ) . 

[0 0 0 8] ffi^T. y-HSl 04*l5->U3> 
WtliMl 0 6*^fiKL (011 (c) ) , CCD->iJzi> 

mimi 0 6$i7fn y ^Lty-nii o 4cofiij 

®l-B!fk-> l Jn>^e)^:St)-'f H^*— )Vl 0 6 a<£}g 
(012 (a) ) „ dcoxy^A'-y^ (£TFiS* 

>S!ft:Kl 0 6*SMxyf>yLty-MIi o 

4&^>''j3>asi o i <n±m*mmTz>&o\zftt> 

*-T^fcfe(CfT'5^--A*-X«>^>^{Cj;»3, 

««1 0 2 co hU-^^rtcoi/Un^fbfiS^e^Siiii 

*e»JK^x>y^> < /$ti. *sm. ccoaii*e»iKco±is 

[0 0 0 9] ^tc. «Kfr3V-X/K W>fS«jgfi£ 

fc, ->Vu>&Htmfr'bts;2>3 L v*V >i/ffi±mi 0 7 
S^-TS (012 (b) ) „ j^^T, £<7)^*U> 
^KltJKl 0 7*^-LTii5ViK-xacO^M®)-r^->a 

mm 108 ^^fig-rs. -g-cots. y- bmm 1 o 4 t-y- 

■i Kr>*-;H 0 6 a*<VX^tLT«KtlL. tJ-f 
*-;H 0 6 a TcO«S«^Fi|i6#)^ l 0 5SLDD® 
mi 0 5ait«LDD«Mf)$gn5. 
[0 0 1 0] ~>V=i>&1tmfre>ZSLZ*y?->>f 
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mmm 1 1 o s^-r-s 012 ( c ) ) . 
[0011] ^nr. u vy77-fg«tx2/f>^g 
affckoy-x/Fw ><s«i 0 8tc^-r-5n>^^ 

F*-;H 1 1 (013 (a) ) . 

XA"y^U >^ffiSrfflt,iTClOTn> : $'i7 h^— ;K^(C/\* 

VT&mmzm&ti,, m*xcvDm\z£Qwm<D&m 

[0 0 12] 

[5gwd*»»L«tp t-r«i»s] ifi¥©?a»Hb • 10 
[0013] m=mmmfi.ii-3>9t; b*&r>i&&vx 

6BfiL«fc5 fT^i:, a^ir h*—;HMKX8lC*(r> 
T. l^btX^CiOn^fh^n 1 utjg 

013 (b) fciR-riifc, 3>^^ht«fi 20 

t © wt 'j — 9 fe-r -s t n 5 hb*«£ 1; -5 . 

[0 0 14] JK&fflBtt. V-VFH>fi*ffl^ 
»**J:0»<»rtr*»IH:*^T. 012 (a) \z 
^•T.t'StC. Ktfa— ^Xy^/Xy^OBl, A* 

-I'yf^^CioTS^iSJjEl 0 2©hU>^ft 

n> &Xy^>^j&frJP(,i&£g<xy^>^fr?T*>ft 30 

1 0 6ttl 0 0 nmS«^±Wfr^:CI©Jl$**-rSfc 
*-f F * * -;iOC y ^A y * Srg^fflfr 3 C <fc fc& 

TteT-T-S $51:. y— X/FK>B« 

±fc->u-y--r Ffflt*^js8-rs«-&tt. foiffliTSs 

[0 0 15] £©«fc"5 fc»^#B«tt©«i&|ft»K±® 

^102 (cfrfrsn;^^ Fj}>-;h 1 itWfiten* 
I7f>'^h>>/^1 0 9*©*-;PjgcDj[&& 
IS^*^<D^--A*-Xy^>^{cJ;oT$ h U->^ 

«i 0 8©^ai$ < fcr)<£^ ftgsTi^ojis 

tlTL*5. C«y-VHK >®&1 0 8©&£gl! 
2&0&<l&*)&i£nrz&ftl 1 2 T3 F £8« 

i^txsfc*. so 
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[0 0 16] *&. F9-f Xy^iHcfcfclM Fl>* 
— ;UX y A y ^ Pi*©;*-— A— X y ^Bf fBJ<£>gB5 RAft; 
«. ±IB'J-^©fS^lSHi:^^^ < i:fcDnA. S«Sl® 

[0017] -?-c:-e*^p|©BW«. ffifce>m"?ftmm. 
®\z&ttz n * f tm&m u ©ig*fri»±$ 

n. <&5^te£SK F^^f x«/^>^^«ts*^B^ 
&£fr Kit 5 tlfc Atfft*7tttt £ =frf 5 ¥ig#SB £ 

&m*Q0k<&mTiimtLiim&m&-?z>z\iz\z3bz. 

[0 0 18] 

[^s^ft-r-sfciiexo^e] si©^bj«. ¥##5 

«±co Bearer* m»r * m^m^mm \z y- 
xmm*m#&mzi *>mA*n ? x l ddi^kd 

^l^F*ie#)i£»««*^-r-5XSi:, MfSy-hSfii 

&$tsmm*m{*&ig.o3im<D±miz. ^immm&xs 

y- h«ffiwffl®±cwiBfi 1 «e«tae*^LTWiB^2 
*6JtMfre.^-s.mi-y-'f K«^*-;j,*^fig-r-5xe<i:, 

x v m v i; *ff HiWffiSg l * x >y ? > ^ L 

t, wsay- Fsso«iis±fcflftjB^ 1 «»aut^ s 

3i6^»Cilffimi*«fclXai2-9-'f F^*— MVXi'i 
LT-f 5*">aAS:fToTy-X/ F W-f >®Jlgcffl©^2 

w±®fr e wia^ 2 TM^&«c^»cM-r •£» 3 * f 
mtzmr?>o 

[0019] m2<D^m\t, ¥m#mmzmmt£tirzb 
v 1 mm b u>rft\zM£>& stifcM&mmmzm 

mammjjmx&^x. mi*m#M&±<DmzmTft 
mmmzmm?z%?Bi&mmzy- bn®.*&fctz> 
xmt, mmy-bn&&^x?£Lxmm¥m#mm 

s«o±®co^®»c. mimmmRzfm 2 t&mmzz.v 

WCMtSIgt. Wffi^lijS6MblK*Xy^>yx h 

lU-'f F»>*-;P$Jgj«r-5XSi, Ml^ny? 
Srff^miB^l«ggbK*Xy^>^LT. wiay-h« 
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n^xv-x/ km* >fmmo>mz^miimw8.*: 
a i I'xm^mmimm^misiif) \z x * ^ > y ltmb 

Jg3*6&®|£gffl£t!-, SSfcmiBSf!3«U*llii*il#« 

\zx.y9->?vx. miB»ra«fe<*K±®^6tirfe^2>F 10 

[0 0 2 0] 13 0^11 ¥«#*«!C}gfifeSnfch 
TT-3 h ^>^#«l#®©^#|iifg«£e*;fc#ig#g 

mmmzmi&Tzm^Mi&mmzy- bmrnzmmtz 

\Z^* >a A £ff o T L D D <Z)Sg 1 ^fMVi&WLffi. 

mx-mmtziimt, mmm 1 mmm^^y^>if7. b 

± K iWIBSg 1 L TlffiiBSg 2 *6iiBI;^ e> fc -5 Sg 

^4fT^miamiiffi»iK*xy^>^LT, wiay-h 
nm<DmM±\zMmnimmmfr*>ts.zm2i)-^\iv* 

K^ffi&6tfK:iWfBJgi:fc«fcU'sg2+M' 

©*2^Mtoi£ffc£«£jgjjg-$-£xg«!:. j|j}iB¥3J#g 

i^>^(8iAA*-^x>y5 i >^7> h vnt. LTmmrz 
&&xmi£mmmimzmiR$)\z3:y7>>fVT, mm 
mffl&&m±m^mmm 2 *i&yi&mfamzmTz=i 

[0 0 2 1] g4<Z>£«tt. WIBSfSZtelMjlte. miss 
[0 0 2 2] ^5ro«^«. WfBSg 2 tfflis 

m&m&mw -> u 3 >gtfcjgia> s & 0 . mens 1 

*3 J: tfUS 3 «5^M*t-> ij n >S^JK*^^-5^ 2 ©3891 
[0 0 2 3] *6 0£9Itt. WE«2«S«efeJ:^82 

«a«Mi*«^y=i>«fldit*»6ao, ftriBig 1 senna 50 
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[0024] i7oii(t wtB^-bmm^tsmu 
*&ftmme>3Lmv>±mzT)&f&mm*i&tft-?2>T.m& 

#U WI2Tflfi«6«ltK«:^fi!JLfe«fcWIBmi«6»llg* 

M&Tzm 1 ~ai 6 ro^-rtid^^^o^^^g©®} 

[0 0 2 5] S9f2gi 2 K 

JgfiK-rSfcfeO^HXy^Ay ^K^T. 1 *fe 

»H8<i:tt){cStrt2Tifiie&K*x.y^>^LT, iWiay 

momMtizmmTmmmmfr p>ts.z&z*M w*- 



[0 0 2 6] S9 0!)i|li WIBB2^»6#lt£«^<35 

jb&b. &K<i:*>mmm : ?Mi&mmz7**v>?m 
>ifm±m^i,x-f *>&A&f7^x&2*m 

[oo2 7] sg 1 o ©^swa, mmm2-v-( bo*-)i 
fZTi&m&m&ft-LX'f *>o.x&ft^xv-x/ k w 

[00 25.3*11 <D&ym. ffi$e,TMmim±\zr* 

>^lhMSr^LT'f^>aA*fToTy-X/ 

h m >mmm<Dm 2 Tmvn&mmm&Mf$.?z>m 1 0 
<z>&w<D*mftmm<Dm&jjmzm?-z. 
[0029] 112 ommtt, otibs 1 Tm<toihmm%i 

~^i 1 <o^Tnfr<o%wv>¥mftmm<Dmmj3mzw 
[oo3o] in ©fgggtt, m&m 1 ^f^s£»<s« 
vtz&x&ixmm 2 m.®.m*&j8.tz>mzn ?m 1 

~^1 2 0^-rn^O|g?fJ©^«:^g©®ig^ffitcPi 

[oo3i] iucswi mm=i>*9 b^-* 
fe^oTjgfig$ti-5^i~^i 3©u-rn^<o^©* 
[0032] mi 5<»%w\z, ¥m#mfo\zmi$.2tifc 

bU>7-tMfcbU>?f*}\zMlf>&3itlftM&li&mm& 

#-rs bu>^ftmm&<Dm?ftmm®&ffiz.tz¥mfr 
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«fcr :*>aA£fToTL DDmmmom i ^F^ist* 

S#£SJfiicir*Xg£, fflE¥*tt£tt±KJIS 1 AMUR 

^s^-r-sxst. ime^- h^a^i^E-tH' k 

^tf-Jl'fcV^tLT-f *>ffiA*froTV-.X/F 
K >SSifflOS2 *&^&»««£l^T-l>xa<i:. 

M8e¥^*«©±ffio±®fc. sg2i£&jBi£^firr-5 10 

lit. WIE3g?»R|ffi«*«5J;^»c/t^-->^$ 

#8s«i « sb 3 mess 2 legumes & * h u > ^#8g# 

BMBKWKXy^ifLT, ttfij|MIMHIt±Bft> 

e>miB^2^F«ie^&«^fc^-5-53>^^ b*-;^ 

[0 0 3 3] |gl 6<DftW\Z, *m&&mzMl$.2tlft 

h u>^tmm bu-^^mizmtb^ntcm^mm^ 
ftm&mizm&'tzmTMf&mmzy- bnm&M&T 

SMtSlii, i»ES&?#«B«*B3«fc3K:A-* 30 

X LTlWESfS 1 flBttfcfeXy fAy i7 L, 

5 ttfci:, S9E^^il®«*ffipWEmi«e&J«^ 
bP>^#B:#A*-£15/£-r.5Xg<h. Mffiy- 
b-Wffi&.fctflWE-tM' K^*-;P*TX^tLT-f :*> 

jg*SE£l^T£X8£, ME¥^#:»«<Di®CD^®f- 
&2ieiiUBISri5fiKT*Xg<>:, WE¥iJ?#:*«©£®© 

x ^ > h ? n i l Tme«m«Mit«a«; w \z x 

v^>yUTfflEB2|ft»«fcBiH3-a-, S&tcttEB 

2«e»Ki5j;ytHafe5 i +*'j >ifm±m^mnmz^y 
&mmzm-tzu>?? b-fc—)i&Mf&? sist, $ 
[ o o 3 4 ] sg 1 7 ©« wa, i fUHKtt. me 

fiJ-rsmi 6 ©«3]©¥3)H*gB©Big#i£ 
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[0 0 3 5] mi 8©£HI4. ME«llftaK«J:UtD(r 
e«U&l61HK4t > U 3 >BMUR** 6 tt 0 . SHE® 2 &£ 

as**->U3>^{bjK^e.a:-5mi 5. ii 6xan 7 
©f89i©¥iS#£B©»ii52ra;k:ii-r<5. 

[0 0 3 6] Jgl9©fB9Ite, '>f«c<tfcWE^T^BK 
««»c^r^U>^KihK*Jgfig-r-SiS&*b, WE 
^ir*U >^KfJh«*^LT-f *>ffiA*ff-3T»E» 
2 1 5~fgl 8o^m»ox 

[0 0 3 7] 12 OOJgipite, ilB3>^^ b*-;p 
14, «JE^2^*6^«^«<hmlE5!Si i ^f8t^t{cS 
&**t>T*J*5n«ftl 5~I1 9©^-r*ia»©f89i© 

[0038] %2 i<z>f&m\3.*mftgm\ziei&2tiitb 
m<D®j&jjm-v$>-oT. «rE¥*#s«<D^Bo^ffiic 

*fel*l8l£^fi£-r£Xg,t, MEfc^aBBttSBS £5 

®o±Bffc«raie»K*^-r*xet. «em^>^ 

ttE»Wlft««*WR«K:xy^>^UT, iifrEJim*fe 
BBt -hH*> 6 iWESg 2 T*fi#>&«ffi# KB* -5 3 > * 9 

[0039] ?g 2 2C381B. ttea&tew^us 

>BflJ»«» 6 ft 0 . BEttftKftf > U 3 >SflJi*» 6 ts. 
^2 1 ©BH©¥*fl:lltB©S£#ii;lcH-r«. 
[0 0 4 0] £2 3 089114. IftEffPMfeBKI*. WE 
4 »x y ? > ^XK«^tHASl \z m c $m~ci& 

[0 0 4 1] *»WfcJ:n«, *fc«t* 

[0 0 4 2] Ml~^3CDfg^(cj;n«, »11*--f H«> 

JgfigXSOx y y ^ fc «fc 0 » 5f?^#8iffij!g5©i!&i!& 
»tt**xy^>ysti-5::i:«t^(ri. *<Dtztb. mzm 

ft±mizM0LLftmmmmmtz. m^mmmz^tc^ 

Z<ko\zzi>?i7 b*—)U1iWl&2tifzm-&'Z$>-z>T 



( 
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[0043] S3, £15 RZtm 2 1 OD^BJ^ J;n«. 
CO 0 4 4] Igl 6 «k*Ui, +f-f KC*-;K0 

j&s&mv>mmmxMf$.-r2>tz<t>, sij&fcfi&Bngfcftjbn 

[0 0 4 5] 

iKmvmffinmm eat. ^^Bj^jffjg^^jscD^ji 
[0046] si ommoMm 

1~3«, LDDflliiSr^r-r-SMOS h 7 ^CD© 
[0 0 4 7] £TT. Sfg- 

&mm) xmrntsnzm^ti-mm®. <,bu>^mm. 
[oo4 8] cKDv-un^siit, y-bt&mmt 

&SJP3 2-1 5nmgS©iSfl:I (T0*) Sjg^E 
L-fc&, JP£100~200 nmSSOT*E^*A#ie 

-N»ffi4£jg/£-f* (01 (a) ) . &*, T«5#I» 
A^&£a->U3>M±f;:W>'U-tM' H^#©>'Ul7--f K 

* * y ^HkllS £|gttT <fe «fc t>. 
[0 04 9]*C. ^-hmS4£VX*<kLT. 5~ 
50keV. lxl0"~5X10"/cra' igotk 

fi&lT* (0 2 (b) ) . -?-CDE5, pMTi&E&tLTtt:* 
9* (B) ^BF,, nS^tLTIiiJ> (P) ^ 
b*t (As) *fflViS^i7it-C#-5. &*3, fiigaFFM 
#>ffi«5fi, «KI*j£^£-><j3>gKfcK2 1 £f*/£L 
fcf£. d<7»U3>BHt:|R2 1 £;frLT-f*>&A£fT ! 
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>&ft;IBl2 l*^>LT-1'^->aAS:fToT^-r-5^i 

[0 0 5 0] y-h«S4*ffi5J;pt»«<D± 
ffi±^lCCVDfet«tOJP$ 5~ 1 0 nmSaf©i>Un 
>&{fcBI2 1 SrJgjjfcU iO±l:iS5~10nmI« 
©*>U=i>SMfcj*2 2S«IT5. «ht. Ijgtil; 
CVD&C^OJPS 5 0~2 0 0 nmggC9->ij3>f 
10 itWk&^mmr^ (01 (c) ) „ 0y*j*, ->»Jn>gf 

itm 2 1 . -> U 3 >£Yfcl8| 2 2 RZfiis IJ 3 >g?fbM 6 © 
JP£«. -S-n-^tll 0 nm, 10nm. lOOnmKifi: 

[0 0 5 1] £©>'U3>KfkBt6*. ->ijn> 

^ K «fc 0 X y ^ A >y 2 I, X f- b WMWl \Z U 3 
ffcBl2 1 aRtf->U3>gfclB|2 2 a&ftVXV'f h*-7 
*-^6a*Mt5 (0 2 (a) ) „ ig^T, U-f K 

20 K7-fX»y^>^£fToT->Un>gft;B|2 2Xtf->U 

3>&fl;jBi2 l £$?*u y— h«ffi4Rtf->un>a 

«0±I*gaiSt5, tftjR. y-h«ffi4©<9J®fc-> 
U3>8Hfcl»2 1a. v'Jn>^YkltS2 2 a. ~>U3> 

;P6 b*i^$tlS (02 (b) ) „ 
~> U n >&itm 2 2 Rtf ~> «J 3 >^fc|» 2 1 

fi!3f5S®© J: 5 fC^l,^kM=£-ft (CX-y Ay ;7 
LT-^-f H^^-^^^figT-S^^it^T^— A-X 
->^«*/Jn$<t#, ^royfcsb. m?ftMm®2<DbU 
30 >?rt©«iXBIfklli©M0 (*ii^kl«±MCD<ST) £ 
JJPA-S Sfc, il©J;5fc^--A-x>y^ 

[0 0 5 2] ^*5. ->D3>glHUBl2 1«. ^kM** 

«± fc mmMtit l ^ is £ u # ^ ^sepfi: £ Efrit -r -a a 
ftxTWii&mmtvxmtx^zi!)^ y-My?>y 

mm* z/ u n >^ftiK 2 2 ©ft*? o c^js-r zm-Sit. 

-> U n >|gft:J« 2 l ttigtfft < t t> ± iri. 

[0 0 5 3] ->'j3>iM2 2$l7^>^ 

•> l J3>t«2 1H8Ltfc,fcK 
^. SLfc->U3>BHtigt2 l^+»^S^J#^<i;# 

-> U 3 >^ftlK 2 2 yUn >K<C^ 2 1 ± 

o m&r**v>if®±mt?z>zt<bx'i*z>. ->U3> 
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m<tm2 1 srsrctfcko, aswH^-fiyf 

zf 5 x ■? y * - £ s 1 * * n «t jjt & (,> . 
[0054] mznov-x/Fu-omsuMfS. 

K, vU3>&fl:W^i&&-5;¥$ 5-3 0 nm@a<£> 
^**U>^|»ltBl7£j&(i£T-5. dc^-f^U 

U >ifffiltSH7 S3tl/T, 5 — 6 0keV, 5X10" 10 
-7X10" /cm' S«WJtK«JiS^H-X«<©^M 

ig*^*E$jffi*£8£^firr3 (0 2 (c) ) . -em. 
y—VmMAt^ h* 6 a^X^tLTlBltE 

U DM K£*-^6 aTW«iS«^jSfi^S«5S:LD 
D«Hg5 a<tt5LDD«fi7)«ffiE^. ^©tt. 
pl^tLtli^-Jf (B) ^BF,, nl?ffi« 
<hLT«U> (P) ^bsfi (As) Sffl^SCitfTi 
•5. i^ffiS^ilSEi&^cOJgjjfcfg, 8 0 0 ~ 1 0 0 0t§ 
*©««SKJ:DTIfi*OSttft?feff5. *fttt£J*jS 20 
Sn*V-VKK >««<0g:£iSB£H:O. 1-0. 

2 umnmzwLfeznz* 

Co 05 5] y-x/HH>«« (iSijss?F«ietiM 

[0 0 5 6] if. ^ + *U>^RiIJd7*Hl*LTai 
[0 0 5 7] frog, ;i©»R±fc;*/ty$Mj>4f8nr 

Co jfcfrvv, 600~800"C 

fctt^u*-f KKHt»rtana^. 4 o 

[0 0 5 8] ^tc, **©±Bf±frK:^ij3>Sfla83j» 
1 0~ 1 0 0 nm§SOI<yf>^Xh5//'( 

o~iooo nmumnmmi&mwk 1 o (0 

3 (a) ) . 

[0 0 5 9] Jfcfc, 'JV^77>fft«i:S^tti y ?> 
^ICJ:0V-X/HH>®« (S5iS«T*E«!)®®) 8 
fcS-rS3>^^ h*— ;H 1 (0 3 

(b) ) . X hy/t|^9-C— fiX<y^>^<£ih 
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^>>/i$£-rs. *■©&. cvDftxinn^u>y 

£J£fi£U i$^TCVDffiK,fcOW^©&«M£«i&& 
^n>^i? h^jgfig-r-S. (T0*) . 
[0 0 6 0] ±ifi<?D^}*lcJ;n«. DM h* £ * -;i/P(£ 

* (H2 (a) . (b) ) . **#«K«2K:>J>**=i 

m 9 &<D&-)i>&<t)m®m&&me>*- a*-x ^ ^ >^ 
k «k o t h > rfii om&wtftmw <Mo&£tiz>z\ 

[0061] $g2©iys©jg!ji 

m&m-T. &*5, 04 (a) »@2 (a) t^U0T* 

5. 

[0062] *■**. fSKDnmommomi (a) -0 
2 (a) {c^-rxat(^«tLT04 (a) K^-nsit 

[0 0 6 3] •?•©«. UV^97^S«ICJ:0. sjlTfl- 
8t®«2 (fa**, hU>^ft©«&8HfcBI»!s&) ± 

©^«*ei5J;5c/i^-->^snfci^^7. hsi3 1 

&isV^>mtm2 2-t\ZM!&?2> (04 (b) ) . V 
vX M3 1 Sr^fiE-r5fcJ6©A^-- >if\zmVT 
«. ^#RS^£©K^>?^©&Kffl^fc^x^© 

[0 0 6 4] i^T, U-f H^*-;i/6 aSY^i;tl 
TK5-rxy5 L >^fe:<fcoT->U3>^{ba2 2KZ*>' 
Un>KftlK2 1 *x-y^>^*L. y-MS4S 

4 xU3 >^fbK 2 1a, >S<kW 2 2 

e>&-5-tM jpe bdt^sti-s.ttfe^, \,v 
X MK 3 l y\z i> U n >g?telR 2 l b fttf -> u n >&{fc 
I22b (H^>f»l*;t-) (04 

(c) ) . :©tf, hl»3 lttTX^iLTta 

tU ->'Jn>SfbM2 2 b£ST. ^©t^r, 

^ i o^mommzTmrn vx. ± 5 izm^mmiitt&L 

[0 0 6 5] ^C, l^^X M83 1 ^(c 

U ytfWitf&b. l/T, IS5~30nmig©xij3> 
Stft;Bl7 ^^-r^. 75:*, ^©->'J3>^tK7tt, 
<fi © V ^ U > iT Kit ^ g £ <t -5 C <t -5 «^ t « 

m»tsi< ii*>£i,\ m*x. m 1 e>mme>Mm£mm\z 

LT, >'U3>K{bK7*^LT^M#l'r^->aA*fT 
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5 (a) ) . 

[0 0 6 6] fc*5, ±U<D&o\z?-***) >#ffi±mt 

tx->un >mitm 7 zmizRt> o ~> u n 

>Btffcffil2 lTX>y^>y£ih«>, d«>->U3>^kM 
2 1 £^-f*'J ^KibBKOftbO ttS^itTt 

2 2* K5-fX-;/^>^fCj;oT|&*-r-5ISffC, jy.jn 
>&ftl82 lTX<y^>^£il;ie>, -^OD^I^vJX K3 1 
* Rfc* L . -> «J a >&teBI 2 l ± KgiJ j& \z ~> «J n >g{fc 

2 © h ^-r xy ^>^*t*5tiT, -> u n >mitm 2 

C0 0 6 7] ±.me>&5izMf&vrzv-x/\tu 
i>mi$%i&z/y-hnm<D±mizte. mia^m^m 

[0 0 6 8] #.\Z. ->Un>|SftI§©IS3 0 0~l 
0 0 0 n mtKCiraffiJIi 1 0 « L&S, >JV^ 
7 7^a^tS^ttx>y5 1 >^lcj; 0 y-x/ HH> 
M^8f;S-r5n>^^ h*-;pi i (0 5 

(b) ) . Z<DtZ, m=f-ftMfa®2\zfrfrZ>zi>99 
h*-;H Itf&miZtlX*, ^i^2SB3-> 

«J*£il<>:atT££. Sfe, ^>99b^-)Vm^.m<D 
Xy?>^xhyy^S^-r-5!£5.S*t^<» figJ^IS 

[0 0 6 9] -e-W^. CVDftXttX/1y*MJ>£fgsfc 

[0 0 7 0] |g 1 o*jfi<D^t?«, n ^ h 

mi&m<r>Z b v 9 %>&X£=?->r * ij >^it« 7 £x 

Tftmm® 2 ©«&igYbM±®at<sT'r s (0 3 
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99 K^-;KO^fi£^ffc*3^Tt)lg^SI^2CO«ii 
&Lfc1&±WW±<{&TLti.^fzst> (B5 (b) ) . iD 

[0 0 7 1] Sg3<DfgJS<DI5$g 
0 6~8 1C, *S5^©m3©*Jfi©^||©S{jgxS»fS 

[0 0 7 2] ¥W£«l®ffi£<Z)fll*£. 
[0 0 7 3] dO^Un>*«l±»C, ^lOHJgCDJg 

-5 (06 (a) ) . 
[0 0 7 4] $Z\Z. flOHICfltMiCLT, y 

20 &mtte5L*tmnM<DLDDm®m<D&mm*&V!>missi 

S&Mf&?2> (06 (b) ) . 

[0075] %.\z. cvd^icj;o. m&v>±m±mz 

y-MS4*«5f$ 5 0-2 0 0 nmSSfflyijH 
>Kft*t6*»*L (0 6 (c) ) . d©->>jn>gHfc 
ffil 6 £ X -y y9L Xtf— htl4 ©filJB lcg?{t -> 'J 
n^^^^-f a^fsKTS (07 

(a) ) „ Cl©x.y^A*-y^«, ->Un>^btt6SrS 
#ttX «y ny- h^g 4 &tf-> U n 1 <D 

±ffi*m ft? Z <fc O (CfTtotl* . 
30 [0 0 7 6] ^lc, «Kff3V-X/FU-f 

^ if® skfel Z\<Dfr*V>ifffi 

iimmtZl-X, d©^+^U>^lhK7*^LT^*e 

SSrfTP (0 7 (b) ) . &:t3, 

10 *5jc^-hsa±^«, mi<D^m<oMtmmvzi, 

[0 0 7 7] *fc, ifio±ii#i:-.ij3>i<» 
e^:-5ff$ 1 0~ 1 0 0 nmiJOlyf>^h^A 
K9$^"TS (0 7 (c) ) . 
[0 0 7 8] f-OS, Uy^77^ft«lcJ;0, 

ais«2 cr^*3^> bu>me>M&m<tmmm ± 

V>fo®*m5£.0\Zrt9-=.>91:ntz\/i?X HM4 1 
i~>V3>mtm9±lzMl$.?Z (08 (a) ) . 

0 %?fttem®<nbu>^M&<Dmzm^rc-?7>>7<D/<i? 
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[0 0 7 9] m^X. K7-rx^^>^fc«t^T->'Jn 
>&ltm 9 Rtf ~> ij 3 >H{fcB| 7£l^> LT 

a, i^xmb*4 Ibarra. is*. 

S'5->U3>K'fkl»7 aRt/->Ua>^k^9 a ( h- V 
>^#8§#A'-) (08 (b) ) . 

>gte«9 a^St. 08 (b) Ttt, K7-fl 10 

<y > ^ fc =b 0 -> 'J 3 fcffil 9 £ & \z > u a >Btf bllSt 

-fx>y^>^$->«j3>B6{t)ie9 Tjt j i)i attaeaics/ 

[0 0 8 0] ^tc. xU3>H«^©fS3 0 0~l 
0 0 0 nmiSolffl«g»Il OSMUm ijy^ 

ffi«8 izm-?Z>=l>?t7 h*:-;H 1 &Bm-?Z> (08 
(c) ) . COt*. *^««*2fc^«3>jr^ 
h*-;H l*«Sntfe, s?i^#8l«i«2£ffi5v 

mvM&mm<DM0 <JliMMk*±Bf©fi-F> £«> 

[0 0 8 1] -E-CS, CVDffiXliX/t>^U>^S$ 
/£U ^TCVDj£{c±9W^©&Jg^£jig>i\A/-e 
[0 0 8 2] S4©5ligOJgi6 

0 9&tf0i of;, *Rwv>m4<Dnmv>Bmv>$!Lmj: 
mwimm*7jk?. 09 (a) «06 ( C ) ^i^u; 

0T&-5. 

[0 0 8 3] Sf£3<D*i6©JgigCD0 6 (a) ~0 

6 (c) fC*-riS<h(^«tcLT0 9 (a) K^-Tfltig 40 

[0 0 8 4] ^©g, UVy77^H:J:0, mm 

»M®*a5«l:5fc-/1^-->^$tlfcU>'x MR 5 1 
*->U3>K<blR6±lC^-r-5 (0 9 (b) ) . 

fdc-r-s^-tat-e^s. 

[0 0 8 5] ^fc. 3/U3>*fc«6SJ|;£ttXy^> 50 
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^ «fc 0 X y y L T , f — V MM 4 CD<B« ClgHfc 
->U 3 >fr e>ft£t>-f 6 a ZMfctZ, (09 

(c) ) . COtf, WyXhK5 1li7X^tLTi 
tgL. ^-©Tt->U3>K<bM6 c (H/>f»i*n 
-) £ST£<!:fcK. 3g^Siffi«2CDhU>^rtODil 

[0 0 8 6] WyX KM5 1^SUm tttCfr^V 

•J >^S:l»Ji:TSfcie)t. ->U n>*flOIMW>S&«jp 
£ 5 ~ 3 0 n mtacft * U >^B5±M 7 £jgj£-r -5 
(010 (a) ) . S8<,>T, mi<0*Jfi©^S8«i:l^«fr 
LT, -»^^^.'J>^gl5il:IR7*^-bT^F^-r^-> 

8*5«fcOty-h«fi|4±fC«, ^1 WSIigrojglg.i:^ 

[0 0 8 7] ttH. ^4->^®^**U>£ r KrjkJR& 
VT~>V3yWtlkm7 &Mf8.?Z>ttfrK)\z, 

&7\$m-ttt< <tfc«fc^„ v-x/h*U"f> 

<r>tztb<oMWtfy\z\si?7, MK5 l ^itSdttL 

[0 0 8 8] *«0±®^:#:(OU3>^blS^ 
1 0~ 1 0 0 nmg$CIyf>yx h> -y/t 
lR9*^-rS (010 (b) ) . 
[0 0 8 9] «fc»T, ^l<^SIifi©^Si<hra«fCLT. 

■> 'J ^ >mitmmv>mrni&m& 1 o s^be L-^a. u v 

>M«8(cB-r-5 3>^^ hsjc— ;n l Sj^fiE-r-S (0 
10 (c) ) . ^cd<!:#, *^BtM«2fc*^^3> 
h*-;H l;W&j£;**lTt>. hU>^IBttK± 

[0090] ^-<D«. cvDffixax/t.^y>^* 

3>^i/ h^^-rs (^0^) . 
[0 0 9 1] 



( 12 ) 
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[01] *f8^©¥«#:gMos?jt^fewmio*ia^ 
[0 2] *fsw©i|£#^«g<7)«jt^o^ i <Dmmm 

m £ tH? I§i SB 0T * -*> . 
[0 3] *^W*#^lS©SSjg^fe©^ 1 ©SlJfi^ 
ffi**TlS»fS0-C*-5. 10 

[04] ^mm<D^m»mm<Dmm^mom2^mmm 

[0 5] *fl^©^«^S®©®jt^te©m2©*Jg^ 
[0 6] *58W©^#SBW«jt^o|g3©mg}g 

m&m-rxmmnm-c&z. 

[0 7] ^^O^^g^jg^^g^jgp 

ffi**-ris»fD50-eafe^. 
[0 8] *&w<n*mftmm<Dmj&ijmvm3<Dnmj& 

[0 9] *58WO^#^eO»jg^fe©»4©J|JfiJg 
[010] *»9I©¥S#S£H©BE;&ffi©SM<B£i6 

?eii$^-ris»f@0-cab-5. 
[0ii] fc*n*mfrmm<Dmm*mz7xT3:mmm 

0t?abs. 
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[012] ^3fecO^#fli:SBOS?ig^ffiS:^-rxS»rffi 
0T&-5. 

[013] «£*0*##*«©«i8rtrttk:J:*3>i'^ 
h^-^^©«Ji*^-r»fnS0T*S. 
[#^©lftgi] 

I, 101 ->Un>g« 
2 , 102 nt^ »«t«ne 

4, 10 4 

5 , 10 5 fiflUCTttttttK 

5 a. 10 5a LDDI% 
6,106 ->ij3>tftK 

6 a. 6b. 106 a 1M — ;p 

6 c hP>^**n— (^ij3>lft|B 

7. 107 ^**U>yi(FJlJI (J'Ua^ifcW 

7 a xU3>SM 

8. 108 X»KT*S««« (V-X/HW>I 
«) 

9. 109 Iyf>^h7/tK 

9 a h ls><?-ftmiirt— U n >g{fclR) 

10. lio Bfflf&CMg <->'Jri>3lfcJK) 

II. ill b*-)l 
12. 112 

2 1. 2 1a, 2 1b x'Jn^tlg 

2 2, 2 2 a ^U3>*ft« 

22b h v>^mtm- (yy n >^t^> 

3 1. 4 1. 5 1 kv'XhBS 
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